CYTOGEOGRAPHY OF PHACELIA RANUNCULACEA 

(HYDROPHYLLACEAE) 
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Both the occurrence of a disjunct pattern of distribution and 
the existence of markedly different cytotypes (or chromosome 
numbers) in the same species are items of considerable interest. 
When the two phenomena are combined, as they are in Phacelia 
ranunculacea (Nuttall) Constance, the data are worthy of record. 

Phacelia ranunculacea (Plate 1) first entered the literature as 
Ellisia ranunculacea, described in 1837 by Nuttall from material 
that he obtained “in the shady humid alluvial forests of the Arkan¬ 
sas” (Constance 1940. 1949). Since this material was collected 
and apparently mixed with plants of El/isia microcalyx Nuttall 
secured at the same time and place, it is not surprising that Gray 
confused and combined the two under what was known as Nemo- 
Phila microcalyx (Nuttall) Fisch. & Mey. (= N. triloba (Raf.) 
Thieret (1970) = N. aphylla (L.) Brummitt (1972) — a singularly 
•nappropriate epithet!). When Watson described Phaceha covillei 
* rom the Potomac River near Washington, D. C., in 1890, he had 
no occasion to identify this with a midwestern plant or to seek 


n earlier epithet in the synonymy of Nemophila. The consan¬ 
guinity of the two entities was postulated by the junior author in 
1940, and he included Phacelia ranunculacea in his subsequent 

revision of Phacelia subg. Cosmanthus (1949). 

Chromosome numbers for Phacelia subg. Cosmanthus were 
as certained and published some twenty-five years ago (Cave & 
Constance 1947, 1950; Constance 1949. 1950, 1963) and many of 
them were confirmed later by Gillett (1964, 1968), by Murdy 
(1966), and by the senior author (unpublished). Of the eleven 
s Pecies reported, seven had n - 9. one had n - 8, two had n - 5, 
and P. ranunculacea had n - 14. Constance remarked with regard 
t° the iast: “The arithmetical possibilities of synthesizing P■ ranun- 
culacea, with 14 pairs, from P. maculata or P. dubta (both with 
pairs) and some 9-paired species are very attractive, but it is 
1 ficult to see whence one could derive the morphological char- 
ctcristics that make P. ranunculacea so distinctive a plant (1949, 
*0). Wilson characterized the species as “peculiar in its tubular- 
a mpanulate corolla, vestigial glands, semiglobose seeds, chromo- 
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some number, and disrupted distribution . . (1960, p. 203). 

Gillett (1968) placed P. ranunculacea in a class (Group 1) by itself 
because of its unequally inserted stamens and unique chromosome 
number. He also suggested that it is closer to the genus Nama 
than to Phacelia and predicted that it “ultimately will be recog¬ 
nized as a monotypic genus" (1968, p. 371). 

The latter prediction may indeed prove to be true, but the desig- 


there 


in size 


nation of yet another monotypic genus of Hydrophyllaceae — 
already are five — does not promise to shed much additional 
light on relationships. The resemblances to Ellisia and Nemophila 
are superficial and depend upon similarity in habit and habitat and 

and shape of corolla. Although the relation of corolla and 
androecium might suggest Nama, the foliage, style and seeds are not 
compatible with this reference. The genus Phacelia, as currently 
treated, is certainly polymorphic and the placing of emphasis on 
internal differences could readily lead to generic fragmentation. 
Conversely, stressing similarities makes it possible to retain this 
taxon as a large morphologically and cytologically diverse but 
apparently “natural” grouping, at least until further evidence, 
perhaps from palynology or biochemistry, leads to a more satis¬ 
factory division. 

While making a floristic foray into southern Illinois in the spring 
of 1968, the senior author and his wife obtained vegetative ma¬ 
terial and buds of plants which appeared referrable to Phacelia- 
When the buds revealed an unexpected chromosome count of n - « 
vegetative material was sent to both Gillett and Constance. The 
latter associated it very tentatively with P. ranunculacea, bu 

emphasized the need of flowers and fruit for any positive identi 
fication, especially in view' of the cytological findings. Comply 
specimens obtained in Illinois and neighboring states in subse 
quent years (1969-1973) confirmed the tentative identification. 

All of these collections proved to have 6 pairs of chromosomes. 

These findings raised the possibilities that either there vva!> 
error in the chromosome number originally reported (which " aS " 
after all, based upon a single collection) or that there were un 
detected morphological differences between the Maryland aI1 
the midwestern populations. Successful efforts to obtain Eas 
Coast material made it possible to grow the two geographies y 
separated populations together in the greenhouse at Norma 
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t ^ a | e Phacelia ranunculacea. a, habit; b. corolla; c, capsule; d, seeds; e, dis- 
Utlon rTla P- (From Chuang & Chuang ?240. 6851. and 6856.) 
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Illinois, and to confirm the reported chromosome count of n - 14 
on Maryland and North Carolina plants. The new cytological 

information may be summarized as follows: 


n - 6 

Illinois, union CO.: Pine Hill. Chuang & Chuang 6180. 6608. 6755, 6858. 7240 
Missouri. Stoddard co.: Agilla, Chuang & Chuang 6758 
Tennessee. Montgomery co : Clarksville. Chuang & Chuang 6854 

obion co.: Walnut Log, Chuang <& Chuang 6855 
Kentucky. Hickman co.: Columbus, Chuang & Chuang 6856 
Arkansas, pope co.: Russellville, G. Tucker 8478 

n - 14 

Maryland. Montgomery co.: Plummers Island, ./. J. Wurdack 2632, C huang « 

Chuang 6850 

North Carolina. CHATHAM CO.: Haw River. Chuang & Chuang 6851 


At first it was believed that it might be possible to find at least 
micro-morphological criteria for separating eastern from mid- 
western populations, but this prospect diminished with continued 
investigation in field and in greenhouse. No consistent morpho¬ 
logical distinction has been found between the two cytotypes, the 
pollen and karyotypes of which are shown in Plate 2. The ver> 
small size of the tubular-campanulate corollas (exceptional in 
Phacelia and unique in subgenus Cosmanthus) and the inclusion 
of the stamens have unfortunately frustrated all attempts to h\ 
bridize members of the two cytotypes. 

The known distribution of Phacelia ranunculacea is shown 

in the accompanying map (Plate le). No exact replica of this 
pattern has been found. Fernald (1950) suggested that P. ranun 
culacea is "Probably of more general range; easily overlooke 
or mistaken for Ellisia nyctelea” (p. 1194), but this appears to be 
an inadequate explanation. In his interesting article on Virginia 
species with disjunct populations in the Midwest, Harvill (196 
lists P. ranunculacea as one of only three species primarily of t 
Atlantic Coastal Plain and restricted in the Midwest to low lan 
areas. (The other two species are the grass, Distichlis spieata (L- 
Greene, and the orchid, Isotria medeoloides (Pursh) Rat.)- 
attributes such distributional patterns to migrations in various 
directions and subsequent contractions of range under changing 
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|^ e 7- Phacelia ranuncu/acea. Pollen and karyotypes, a. pollen of 6851. 
500; b, pollen of 6854. X 1500; c. pollen surface of 6851. X 3600; d. pollen sur- 
°f 6855, X 3600; e, karyotype of 685/. X 880; f, karyotype of 6755. X 880. (All 
Ua ng <$ Chuang collections, collection data given in the preceding tabulation.) 
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climatic and physiographic conditions. Such interrupted ranges, 
he believes, “go far back in geologic time” (p. 229). 

Wiggins (1936) indicated that llianma remota Greene was 
known from only two stations: an island in the Kankakee River 
in Illinois, and the summit of Peter's Mountain in Virginia. There 
is now an additional Virginia station from the James River (Wood, 
personal communication). The distribution of Lysimachia radi- 
cans Hook, as mapped by Ray (1956), occurring “in the lower 
Mississippi River Valley and [with] apparent isolation in Vir¬ 
ginia,” shows a slight similarity. 

Terrell indicates that Houstonia tenuifolia Nuttall (= Hedyotis 
nuttalliana Fosberg) possesses an Ozark-Ouachita center and 
an Appalachian center. “In general, the degree of [morphological] 
overlap is so great that I have preferred not to distinguish plants 
ot the two centers as separate subspecies, but consider them all 
part of one variable species. ... It appears that populations in 
these two centers have been isolated from each other for a rather 
long time, long enough for certain differences to arise” (1959, 
p. 192). Lewis and Terrell (1962) found that populations through¬ 
out the range of the species had a chromosome complement ot 

n = 6, i.e. diploid. 

Carroll Wood has generously called to our attention several 
other cases of striking disjunction. Alnus maritima (Marshall) 
Nuttall, which may or may not be conspecific with east Asian 
alders, occurs near the coast of Delaware and Maryland, and 
then again in southern ( *klahoma. Woodson, in his mono¬ 
graphic study of the genus Asclepias (1954), lists no fewer than 
eight “bicentric species” of milkweeds, whose occurrence he 
relates to his Appalachian and Ozarkian centers. The rare 

Cotinus obovatus Raf. is known from Alabama, Tennessee, 

% • 

Arkansas, Oklahoma, and the Edwards Plateau of Iexas (Bn- 
zicky, 1962). The likewise scarce Xeviusia alabamensis A. Grav 
is known from Alabama. Arkansas, and Missouri (Robertson. 
1974). None of these, however, offers a strict parallel to the 
distribution of Phacelia ranunculacea. 

In Parthenium hispidum Raf., Rollins (1950) discovered that 
var. hispidum of the Mississippi Valley appears to be a tetrapl°*^ 
(2w = 72), whereas var. auriculatum (Britt.) Rollins of the Virginia 

and North Carolina piedmont appears, on circumstantial eVl 
dence, to be diploid (2/2 = 36). If the complements o( n~b an 
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n ~ 14 can be thought to have any polyploid relationship, then 
this is the reverse of the Phacelia ranunculacea situation, where 
the inland populations have the smaller chromosome number. 

But as Wood (1971, p. 371) thoughtfully reminds us, “a paper 
like this is not supposed to have definite conclusions, for the basic 
purpose is to present taxonomic and distributional data . . and 
hopefully some food for thought. 
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